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ABSTRACT : 

PURPOSE: To obtain the polarizing plate which is 
applicable without 

substantially spoiling the high contrast of a liquid 
crystal cell. 

CONSTITUTION: The polarizing plate 4 is formed by 
laminating a polarizing 

plate (4) which has a transparent protection layer (1) on 
at least one side of 

a polarizing film (2) , has ≥35% visible light 
transmissivity, and the degree 
of polarization P satisfies 



P=√ (Tp-Tc) / (Tp+Tc) ≥ 0 . 990 (where Tp is 
parallel transmissivity and Tc is orthogonal 
transmissivity) while the size 

variation rate at the time of 80°C heating is ≤0.3% 
and a polarizing 

plate 4 formed by laminating at least one phase difference 
film on one side of 

the polarizing plate, and the liquid crystal display device 
is constituted by 

arranging the polarizing plate 4 on at least one side of a 
liquid crystal cell. 

Therefore, the polarizing plate 4 which is superior in 
thermal stability enough 

to prevent the disorder of polarized light due to heat, 
maintains the 

polarizing characteristics of the polarizing film 2 at high 
level, and has the 

high degree of polarization is obtained and the liquid 
crystal display device 

which has the superior contrast and superior visual angle 

characteristics is 

obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the polarizing plate which is excellent in a polarization property, and the 

liquid crystal display which is excellent in the contrast using it. 

[0002] 

[Background of the Invention] The polarizing plate which can be applied to the liquid crystal display which realized high 
contrast like a TFT mold or the FSTN mold of a gradation display, without reducing the contrast substantially is called for. In 
the conventional polarizing plate, lowering of contrast cannot be caused and this high contrast cannot fully be harnessed. 
[0003] 

[Problem(s) to be Solved by the Invention] Therefore, this invention makes a technical problem development of the polarizing 
plate which can be applied without spoiling the high contrast of a liquid crystal cell substantially, this invention persons 
studied that the problem in the conventional polarizing plate was based on contraction of the polarizing plate by heat or 
humidity, especially contraction of a polarization film, while inquiring wholeheartedly, in order to conquer said technical 
problem. 

[0004] That is, in the polarization film of the drawing processing mold which transparent protection layer prepared in the 
polarization film for the purpose of improvement in the endurance by trespass prevention of moisture etc., and **** gave the 
optical absorption anisotropy, it contracts at the heat and humidity in the manufacturing process of a liquid crystal display etc. 
for the drawing processing. With especially the polarization film that attained 99 etc.% or more etc. and high degree of 
polarization, the degree of contraction also has a highly large drawing degree. Contraction of this polarization film studied 
photoelasticity change of the phase contrast film prepared transparent protection layer and if needed and that influence 
deformation of a liquid crystal cell etc. further, and this serves as compensation gap etc., induced lowering of contrast, such as 
a eel periphery, or brightness, and generating of coloring, contrast was reduced especially in the liquid crystal cell of high 
contrast, and it was easy to produce display nonuniformity. 
[0005] 

[Means for Solving the Problem] This invention comes to have transparent protection layer in one side, even if there are few 
polarization films, and light permeability is 35% or more. Degree of polarization P is fomula-=ro ot({Tp-Tc jV£Tp+Tc}) 
>=0.990 (however, T p is parallel permeability and Tc is rectangular permeability.). A polarizing plate which is safisfied and is 
"characterized by a rate ot a"dimensional change at the time of 80-degree-C heating being 0.3% or less, And a polarizing plate 
characterized by coming to carry out the laminating of the phase contrast film of at least one sheet to one side of the 
polarizing plate and a liquid crystal display characterized for the aforementioned polarizing plate by thing of a liquid crystal 
cell which it comes to arrange in one side at least at a list are offered. 
[0006] 

[Function] Lowering, nonuniformity, etc. of contrast are not checked by looking by controlling the rate of a dimensional 
change of a polarizing plate to 0.3% or less. It is thought that this has the minute effect affect photoelasticity change of 
transparent protection layer etc., deformation of a liquid crystal cell, etc. even if it carries out a metaphor dimensional change, 
and lowering of contrast etc. is below a check-by-looking limit. 
[0007] 

[Example] The rate of the dimensional change [ come to have transparent protection layer in one side at least, and ] at the 
time of 80-degree-C heating of a polarization film of the polarizing plate of this invention is 0.3% or less of thing. The 
example was shown in drawing 1 - drawing 3 . 1 and 3 are [ transparent protection layer and 2 ] polarization films. When 
preparing transparent protection layer in drawing 2 and drawing 3 like instantiation at the both sides of the polarization film 2, 
the transparent protection layer of the both sides may be the same thing 1, and may differ ( drawing 3 ). ( drawing 2 ) 
[0008] As a polarization film, light permeability is 35 - 48% above all 35% or more, and 0.995 or more things are used for 
degree of polarization above all 0. 990 or m ore. Degree of polarization P is a formula :P = it is computed based on root 
({Tp-Tc}/{Tp+Tc}) (however, light transmission when Tp sets the absorption sha ft of the polarizing plate ofa^piralLel — 
per meability x ouple in the state of paraHel^nd Tc are the light transmission at the time of setting the absorption shaft of the 
polarizing platS^^^ctafigular penneabilityxouple in the sta teof a rectangular cross.). 

[0009] In addition, it sets above and permeabilityXiyis J1S. Z A color equation - based on 8701, it can set in the spectral 
distribution of the standard illuminant which defines as T=KintegralS(Iambda) y(lambda) tau(lambda) dlambda and is used 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cg 



for K=100/integralS(lambda) y(lambda) dlambda and S(lambda):coior specification here, and a y(lambda):XYZ system - tau 
(lambda): It is spectral transmittance. 

[0010] There is especially no definition about the construction material of a polarization film. The polarization-film which 
consists of a polyene oriented film like the thing and the dehydration processing object of polyvinyl alcohol which iodine 
and/or dichrdmaficciye were made to stick to the hydrophilic high polymer film like a polyvinyl _alcohoLsystem film, a partial 
formal-ized polyvinyl alcohol system film, and an ethylene-vinylacetate copolymer system paniaTsaponificatton film, and 
were generally extended, or the demineralization acid-treatment object of a polyvinyl chloride etc. is used. Although the 
thickness of a polarization film is 5-80 micrometers usually, it is not limited to this. 

[001 1] As formation material of trans parent protection layer, what is excellent in transparency, a mechanical strength, thermal 
stability, moisture electric shielding nature, etc. can use preferably. As the example of representation, the polymer like 
polyester system resin, polyether sulphone system resin, polycarbonate system resin, polyamide system resin, polyimide 
system resin, polyolefine system resin, acrylic resin, and acetate system resin etc. is raised. In addition, when there is no 
constraint especially in the phase contrast of transparent protection layer, it can also form with the oriented film processed 
with one shaft, two shafts, etc. Moreover, stratum functionale, such as an anti-dazzle processing layer, an acid-resisting layer, 
an electroma gnetic wav g^shigld layer, an antistatic layer, and a rebound ace court layer, can also be prepared. 
[0012] Formation of t ransparen t protection layer forms a film by the method which carries out coating of the polymer solution 
to for example,~a polarization filmrand the method which optical strains, such as the casting method, cannot generate easily, 
and the method which pastes it up on a polarization film is held. Usually, 5-500 micrometers, although thickness of 
transparent protection layer is set to 10-200 micrometers above all, it is not limited to this. 

[0013] In using a casting film etc. as formation material of transparent p rotection la yer, it pastes up with a polarization film, 
for example with transparent adhesives thru/or a transparent binder, etc. Although there is especially no definition about the 
class of the adhesives etc., what does not require a hot process in the case of hardening or desiccation is desirable, and what 
does not require hardening processing or the drying time of long duration is more desirable than the point of change 
prevention of the optical property of a polarization film or transparent protection layer. 

[0014] At 35% or more, light permeability is [ degree of polarization ] 0.990 or more, and the rate of a dimensional change at 
the time of 80-degree-C heating can perform achievement of 0.3% or less of polarizing plate by choosing suitably thickness, 
combination, etc. of the draw magnification of a polarization film, a polarization film, or transparent protection layer. It excels 
in thermal stability at transparent protection layer, and the method using the smalt thing of a dimensional change is especially 
advantageous to achievement of the aforementioned rate of a dimensional change. 

[0015] In addition, ultraviolet abs orption ability can also be given to a polarizing plate with the method which processes the 
polarization film and transparent protection layer with an ultraviolet ray absorbent, for examp le, a salicylate sy stem 
compound, a benzo phenol system compound, a benzotriazol system compound, a cyanoacrylate system compound, a nickel 
complex salt system compound, etc. 

[0016] The polarizing plate of this invention can be preferably used for various optical-system equipments, such as a liquid 
crystal display which used for example, a STN eel, the TFT eel, TN eel, the FLC eel, SH eel, etc. 

[0017] Since a birefringence etc. is compensated if shown in a liquid crystal display etc., although a phase contrast film may 
be arranged, in this invention, the phase contrast film can be beforehand pasted up with a polarizing plate in that case if 
needed, and it can also use as a layered product. The polarizing plate of the type which comes to carry out the laminating of 
the phase contrast film 5 to drawing 4 at one side of a polarizing plate 4 was illustrated. Since a phase contrast film controls 
optical properties, such as phase contrast, it can also carry out the laminating of two or mo re sorts of phase contrast films, 
therefore it can carry out the laminating of th e phase contras t film of on e sheeroTtwo^heets.Q jLmore. 
[0018] As a phase contrast film, properTflms, such as a vertical thing which it is, and was carried out and carried out 
orientation horizontally, and a thing which carried out twist orientation, can be used for that to which orientation within a field 
of one shaft, the thing which carried out drawing processing by the multiple spindle beyond it further two shafts (perfect 2 
shafts are included), and the thermop lasticj jojymer was carried out for the film which consists of thermoplastic polymer etc. 
by the press ing.meth od, the thing which controlled the refractive index of the direction of three dimensions 
[0019] As general polymer other than the liquid crystal polymer which forms a phase_contrast film, although the polymer like 
polvc^bo^aje^§yst^ttE§sin, polyester_system resin, polyetherjiujphone system resin, p olyamide .system resin, polyimide 
system resii Ypoly^lI fine systenigesin, amorphous polyolefine system resin L acrv Hc_resin, polystyrene s ystem resin, acetate 
system resin, ptrlyaiylaTe^syst^n resin, and pol>Kanyracoho l system resin etc. is raised, for example, it does not limit to these. 

[0020] The liquid crystal display of this invention arranges the above-mentioned polarizing plate on one side or the both sides 
of a liquid crystal cell. This liquid crystal display was illustrated to drawing 5 - drawing 7 . For 4, a polarizing plate and 5 are 
[ a phase contrast film and 6 ] liquid crystal cells. A polarizing plate and a phase contrast film can use number of sheets 
required of proper combination for one side or the both sides of a liquid crystal cell so that more clearly than the example of 
drawing. Moreover, what combined the object for a display and the object for compensation also as a liquid crystal cell, for 
example can also use two or more sheets. In addition, the absorption shaft of a polarizing plate and the optical axis of a phase 
contrast film may be set as the range of whenever [ arbitr ary crossed-axes-an gles ], for example, 0-180 degrees. 
[0021] After carrying out homogeneity spreading and carrying out predrying of the methylene chloride solution of example 1 
triacetyl cellulose for 5 minutes at 50 degrees C on the stainless plate which carried out mirror plane processing, exfoliated 
from the stainless plate, and it was made to dry for 10 minutes at 150 degrees C in the condition that stress is not applied to a 
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film, and the transparent protection film with a thickness of 50 micrometers was obtained. Next, through the acrylic adhesive 
layer with a thickness of 20 micrometers, the aforementioned protection film was pasted up on the both sides ot an iodine and 
apolyvin yl alcohol system polarization film with a thickness of 30 micrometers so that the optical ax is might be come parallel 
to the absorp tion shaft of a polaiizatioiLfilm, and the polarizing plate was obtained. 

[0022j-As"arfexample protection film of a comparison, the triace tvl cellulose film of marketing with a thickness of 50 
micrometers was used, and also the polarizing plate was obtained according to the example 1. 

[0023] The following property was investigated about the polarizing plate obtained in the assessment trial example and the 
example of a comparison. 

[0024] The contraction polarizing plate was cut down in 120mmx 120mm magnitude in accordance with the absorption shaft, 
it took out after [ the 4 hour charge ] picking in the 80-degree C dryer, and the rate of a dimensional change was computed 
based on the degree type from the size before and behind heating. 

rate of dimensional change =(initial length - after [ - heating ] length)/-- initial length - xlOO ~ in addition, the rate of a 
dimensional change was investigated about the two directions of an absorption shaft and a polarization shaft, and made 
contraction the one where rate of change is larger. 

[0025] The thing^couple which cut down the variation polarizing plate of degree of polarization at the angle of 45 degrees to 
the absorption shaft with 180mmx 180mm magnitude, and was pasted up on the glass plate is taken out after the 5-hour charge 
in a 80-degree C dryer. The parallel permeability (Tp) in each point and rectangular permeabilityJTc) were measured every 
lOnm in the 380-700nm field with tfie Sp^tfophotometlr by 1 7 point xT7 pSintTe^laFintervaTs, based on the formula 
described above from it, degree of polarization P was computed, statistics assessment was carried out, and variation was 
investigated. 

[0026] The aforementioned result was shown in a table 1 . In addition, the property about what is not being heat-treated was 
shown in a table 1 as a blank. 
[A table 1] 
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[0027] According to this invention, the liquid crystal display which is excellent in thermal stability, can prevent turbulence of 
the polarization by heat, can obtain the polarizing plate of the high degree of polarization which maintains the polarization 
property of a polarization film to altitude, is excellent in contrast, and is excellent in a viewing-angle property can be 
obtained. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

f Drawing 11 The cross section of the example of a polarizing plate. 

[Drawing 21 The cross section of other examples of a polarizing plate. 

[Drawing 31 The cross section of the example of a polarizing plate of further others. 

[Drawing 41 The cross section of the example of a polarizing plate which carried out the laminating of the phase contrast film. 

[Drawing 51 The cross section of the example of a liquid crystal display. 

[Drawing 61 The cross section of other examples of a liquid crystal display. 

[Drawing 71 The cross section of the example of a liquid crystal display of further others. 

[Description of Notations] 

1 3: Transparent protection layer 

2: Polarization film 

4: Polarizing plate 

5: Phase contrast film 

6: Liquid crystal cell 



[Translation done.] 



